Dimeric and tetrameric hemoglobins from the mollusc Scapharca inaequivalvis. The oxidation reaction.
The oxidation by ferricyanide of the dimeric (HbI) and tetrameric (HbII) hemoglobins from the bivalve mollusc Scapharca inaequivalvis has been studied in static and kinetic experiments. Both hemoglobins give rise to hemichromes as stable oxidation products. Oxidation of deoxyHbI yields a hemichrome by a simple bimolecular process. No intermediate Met form can be detected during the reaction even in rapid mixing experiments. The HbI hemichrome undergoes a reversible pH-dependent dissociation into monomers. A simple model has been proposed to account for the linkage between proton binding and subunit dissociation. In the case of tetrameric HbII, oxidation yields an intermediate Met form. Thus, the kinetics of the oxidation reaction are always biphasic; the fast reaction is a bimolecular process and yields the Met derivative. The slow reaction is a monomolecular process and corresponds to the conversion of the Met form into the hemichrome; its rate is independent of the state of ligation of the ferrous protein and decreases with increase of pH. The HbII hemichrome is tetrameric when newly formed; it tends to dissociate into lower molecular weight species with the same optical properties. The rate of dissociation is relatively fast at neutral pH (t 1/2 approximately equal to 12 min) and markedly less at alkaline pH values. The HbI and HbII hemichromes are reduced by dithionite yielding the spectra of the native deoxygenated proteins; in the case of HbII, the tetrameric structure of the native protein is re-acquired.